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Background: From 2006 to 2009, the Dutch government provided €5 m annually for a nationwide program to
reduce seclusion in psychiatric hospitals by 10% a year. We aimed to establish whether the numbers of both
seclusion and involuntary medication changed significantly after the start of this national program.
Methods: Using Poisson regression to estimate difference in logit slopes, we analyzed data for 1998–2009 from the
Dutch Health Care Inspectorate, retrospectively examining the national numbers of seclusion and involuntary
medication before and after the start of the program.
Results: The difference in slopes of the numbers of seclusion before and after the start of the program was
statistically significant (difference 5.2%: p < 0.001). After the start of the program seclusions dropped 2.0% per year.
Corrected for the increasing number of involuntary hospitalizations this figure was 4.7% per year. The difference in
slopes of the numbers of involuntary medication did not change statistically significant (difference 0.5%, n.s.). After
correction for the increasing number of involuntary hospitalizations the difference turned significant (difference
3.3%, p = 0.002).
Conclusions: After the start of the nationwide program the number of seclusions fell, and although significantly
changing, the reduction was modest and failed to meet the objective of a 10% annual decrease. The number of
involuntary medications did not change; instead, after correction for the number of involuntary hospitalizations, it
increased.
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The coercive intervention of first choice in most European
countries is involuntary medication [1]. In the Netherlands,
it is seclusion. This partly explains why the use of seclu-
sion is much higher in the Netherlands than in sur-
rounding countries [2,3]. To fund a nationwide program
to reduce seclusion by 10% per year, the Dutch govern-
ment therefore provided €5 m annually from 2006 to
2009 [4].
This retrospective study was intended to establish
whether the number of seclusions had changed signifi-
cantly since the start of this program. As the program
focused mainly on reducing seclusion and not on other
coercive interventions, our second objective was to* Correspondence: fleurvruwink@gmail.com
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reproduction in any medium, provided the ordetermine whether there had been a concomitant in-
crease in the use of involuntary medication.
Methods
Nationwide program
In 2006, grants were awarded to 34 Dutch psychiatric
hospitals (approximately 70% of all psychiatric hospitals),
a number that had increased to 42 by 2009 (approxi-
mately 90%). The grants were allocated only to psychi-
atric hospitals that had a specific plan how to reduce the
number of seclusions [4] and would also match the sum
they received. The total national investment was there-
fore €40 m, i.e. €20 m from the government and €20 m
from the hospitals. Criteria for receiving the grant
included the plan having a specific target for reducing
seclusion, developing psychiatric intensive care, gather-
ing reliable data on coercive measures, and enhancing
expertise of staff (e.g. using specific strategies forl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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viours). The projects were very varied in scope. Some
sought reductions at institutional level (e.g. closing se-
clusion rooms), others at ward level (e.g. through new
engagement strategies or aggression de-escalation train-
ing), others at patient level (e.g. through crisis plans or
aggression-risk assessment), and others by combining
various levels and strategies.
Coercive measures
Seclusion was defined as locking up a patient in a room
designed for this purpose without opportunities to leave.
Involuntary medication was defined as any medication
administered (usually intramuscularly) against a patient’s
will in cases of emergency or within enforced treatment.
In the Netherlands, all coercive interventions have to
be reported to the Dutch Health Care Inspectorate
(DHCI). Such measures, including seclusion and invol-
untary medication, are permitted only within the context
of involuntary hospitalizations, which thereby defines
the population at risk. An involuntary hospitalization
can be requested for both inpatients and outpatients,
when the patient causes danger to himself or others,
caused by the psychiatric illness.
The DHCI provided quarterly numbers of seclusion,
involuntary medication and involuntary hospitalizations
from 1998 until 2009.
Analyses
We analysed changes in absolute and corrected quarterly
numbers of seclusion and involuntary medication. Because0
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Figure 1 National numbers of seclusion/involuntary medication befor
seclusions and involuntary medications in the Netherlands per quarter, bef
use of seclusion, both in absolute numbers and using a Poisson regression
seclusions before 2006 differs significantly from that after 2006 (p < 0.001). T
involuntary medications before and after 2006 do not differ significantly frothe number of involuntary hospitalizations increased in
the Netherlands in this period [5], we corrected our ana-
lyses for the number of involuntary hospitalizations by
standardizing the analyses of change to a fixed number
of involuntary hospitalizations.
A Poisson regression in the R statistical package
(www.r-project.org) was used to compare the slopes of
the logit lines before and after the start of the nation-
wide program in 2006. The relevant equation being:
count of seclusions = exp[intercept + slope1*quartile-num-
ber + slope2*quartile-number*program], with program
coded as 0 before the start of the program in 2006 and 1
afterwards. Slope1 is the exponential slope before 2006.
Slope2 is the difference between slope1 and the expo-
nential slope since 2006. To aid interpretation, the
slopes are presented in annual percentages of increase
or decrease. Analyses were performed on quarterly data.Results
Raw numbers
Whereas the number of seclusions had increased 3.2%
annually from 1998 to 2005 (logit slope = 1.032), they fell
significantly between 2006 and 2009 to an annual de-
crease of 2.0% (logit slope = 0.980, difference −5,2%: z =
−8.58, p < 0.001).
The use of involuntary medication had increased by
8.5% annually from 1998 to 2005 (logit slope = 1,085).
Between 2006 and 2009, this increase was 8.0% (logit
slope = 1.080, difference −0,5%: z = −0.54, not significant)
see Figure 1.20
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A 3.3% annual decrease in the number of seclusions per
involuntary hospitalization from 1998 to 2005 (logit
slope = 0.967) was followed between 2006 and 2009 by a
significantly greater annual decrease of 4.7% (logit slope =
0.953, difference −1,4%: z = −2.37, p = 0.018).
A 1.8% annual increase in the number of involuntary
medications per involuntary hospitalization from 1998
to 2005 (logit slope = 1.018) became a significantly
greater annual increase of 5.1% between 2006 and 2009
(logit slope = 1.051, difference 3,3%: z = 3.16, p = 0.002).
Discussion
Seclusions
After the Dutch governmental initiative in 2006, the
earlier rise in numbers of seclusions was successfully
changed into a decrease of 2% annually. A reduction oc-
curred despite a rise in the number of involuntary hospi-
talizations between 1998 and 2009. However, this failed
to meet the national goal of reducing the use of seclu-
sion by 10% annually.
It may be that the decrease in seclusions could have
been larger when the criteria for receiving the grant
would have included specific guidelines. For example,
despite the evidence on successful interventions for re-
ducing the use of seclusion [6,7], there were no criteria
on implementing evidence based- interventions which
led to the use of many different interventions, mostly
non evidence based. In addition not all hospitals and
wards participated in the program.
Involuntary medication
The faster increase in the use of involuntary medication
after the government’s 2006 initiative was apparent only
after correcting for the number of involuntary hospitali-
zations. Three possible explanations are 1) lower use of
seclusion may have led to an increase in involuntary
medication, 2) registration was better – which was a cri-
terion for obtaining a seclusion-reduction grant or 3)
the increase may have been an effect of a change in the
Mental Health Act in 2008. Beforehand, involuntary
treatment was only legally allowed to prevent ‘serious
danger’ caused by psychiatric illness. In the new legal
text the word ‘serious’ was deleted, which broadened the
options for involuntary treatment.
Other studies
Although the legal and regulatory context differs be-
tween countries, it is interesting to compare our results
to other national studies about reducing seclusion. In
the USA, for example, after state-wide policy changes,
state leadership and other interventions, the Pennsylvania
state hospital system successfully reduced the use of
seclusion and restraint nearly to zero [8]. Similarly, afterchanges in the rules of the Health Care Financing
Administration on seclusion and restraint, the use of
these coercive measures also decreased in Rochester,
New York (adults and children) [9], and Middletown,
Connecticut (children and adolescents)[10]. In Finland,
however, even after several legislative changes, the risk of
seclusion and mechanical restraint did not decrease
over a 15-year period [11]. But not only did these legisla-
tive changes not explicitly restrict the use of seclusion and
restraint, they were implemented without any national
educational program or practical guidelines. As in the
present study, it may be that these legislative changes
would have yielded better results when there would have
been national guidelines as the authors indicate.
Limitations
Due to the observational design of this study, we cannot
say whether the changes observed in use of the coercive
measures were caused by the governmental initiative.
The use of seclusion and involuntary medication may
have been underreported to the DHCI [2], especially be-
fore 2006. Better registration after 2006, however, would
mean that the results of the nationwide program have
been underestimated. Moreover, we only had access to
national aggregated numbers on coercive measures, and
therefore we could not compare the effect of different
strategies for reducing seclusion between hospitals or
interventions.
Since no data were available on the duration of seclu-
sion, we could not assess the effects of the nationwide
program on the length of seclusion.
The definition of involuntary medication leaves some
room for interpretation, since sometimes the border be-
tween persuasion and coercion may be floating. This
may have caused underreporting of the use of involun-
tary medication.
Finally, only four years of follow-up were available. A
longer follow-up period may be needed to detect longer-
term changes in the use of coercive measures.
Conclusions
After the start of the nationwide program the numbers
of seclusion reduced by 2% annually, a modest reduction
that did not meet the goal of a 10% annual decrease.
The number of involuntary medications did not change;
instead, after correction for the number of involuntary
hospitalizations, it increased. These results may be
underlain by the absence of national guidelines for redu-
cing coercive interventions.
Fur future nationwide programs we recommend use of
more extensive national guidelines, especially in imple-
menting and monitoring evidence based programs for
reducing the use of seclusion and other coercive mea-
sures, and involvement of all relevant wards nationwide.
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